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Abstract
Food insecurity is defined as a lack of consistent access to enough food for an active,
healthy life. In Nevada, an estimated 80,000 individuals, aged 60 years or older, were food insecure
in 2016. The primary aim of this study was to identify factors that are associated with food
insecurity in older adults, aged sixty and older, in Clark County, NV. The secondary aim of this
study was to identify which factors interact with each other to explain food insecurity among
individuals aged sixty and older, in Clark County, NV. A secondary data analysis was conducted
using data collected by Three Square Food Bank in Las Vegas, NV. Based on chi-square statistics,
logistic regression models were calculated based on the levels of influence from the Social
Ecological Model. Three regression models were calculated: Intrapersonal, Interpersonal, and
Community. In the Intrapersonal model (χ2 = 119.839, df = 12, n = 409, p <0.001), the statistically
significant variables were ambulatory disability (p = 0.043), total unhealthy days due to poor
physical and/or mental health within the past thirty days (p = 0.017), age group 60-64 (p = 0.042),
money being the greatest barrier to accessing food on a regular basis (p = <0.001), and being single
(p = 0.014). In the Interpersonal model (χ2 = 42.281, df = 6, n = 277, p <0.001), the statistically
significant variables were participants that responded affirmatively to having to choose between
paying for food versus medicine or medical care at least one or two times during the year (p =
0.040) and having to choose between paying for food versus rent or mortgage at least one or two
times during the year (p = 0.033). In the Community model (χ2 = 17.612, df = 4, n = 408, p <0.001),
the statistically significant variables were participants that reported an easy walk to a transit (bus)
stop near their home (p = 0.028) and safe, well-maintained sidewalks in their community (p =
0.025). The findings in this study suggest developing food interventions based on factors related
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to health, finances, and the built environment to reduce food insecurity in individuals, ages 60 and
older, in Clark County, NV.
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Chapter 1: Introduction
Food insecurity is defined as a lack of consistent access to enough food for an active,
healthy life (United States Department of Agriculture, 2017). In 2017, 11.8 percent of
households in the United States were food insecure (United States Department of Agriculture,
2018c). In 2017, over five million seniors, aged 60 years or older, struggled with hunger in the
United States (Feeding America, 2017). In Nevada, an estimated 80,000 individuals, aged 60
years or older, were food insecure in 2016 (Nevada Office of Food Security, 2018). Individuals,
aged 60 or older, are referenced throughout literature as “older adults” and “seniors” and this
study will also use these terms interchangeably.
The Current Population Survey (CPS) is one of the largest national surveys administered
in the United States and is a joint effort by the U.S. Census Bureau and the U.S. Bureau of Labor
Statistics (United States Census Bureau, 2015). The only food insecurity research conducted in
Clark County, pertaining to individuals aged sixty and older at the household level, is conducted
each December through a supplement to the CPS known as the Current Population Survey-Food
Security Supplement Module (CPS-FSSM). Food insecurity research in older adults in Clark
County is very limited. The older adult may not be the survey respondent or head of household;
therefore, these responses would not represent the food insecurity experiences specific to the
older adult. In 2017, the CPS-FSSM conducted in Clark County reported a food insecurity rate of
individuals, aged sixty and older, at 14.1% (Ziliak & Gundersen, 2018). However, only 199 older
adults participated, or 0.063% of this population, despite the 317,387 individuals over sixty-five
living in Clark County in the same year (United States Census Bureau, 2017b). In addition, the
CPS-FSSM addresses economic issues; however, several factors that could contribute to food
insecurity in older adults (Duerr, 2006). Race and ethnicity are predictors of food insecurity in
1

older adults (Brewer et al., 2010; Lee & Frongillo, 2001; Ziliak, Gundersen, & Haist, 2008), and
food insecurity is linked to the inability to obtain culturally appropriate food (Jernigan,
Salvatore, Styne, & Winkleby, 2012). A survey has yet to be conducted with individuals living in
Clark County, over the age of 60, to directly examine food insecurity and other potential
contributing factors to food insecurity that are generalizable to the majority of the population in
Clark County in an effort to design interventions to reduce food insecurity that are culturally
relevant, socioeconomic status specific, or population appropriate.
Food insecurity is well-documented in the literature as being linked to multiple chronic
health conditions among older adults (Ahn, Smith, Hendricks, & Ory, 2014; Fernandes et al.,
2018; Redmond, Dong, Goetz, Jacobson, & Collins, 2016; Seligman, H. K., Laraia, & Kushel,
2010; Vaccaro & Huffman, 2017; Venci & Lee, 2018). This population is at a higher risk of
having multiple chronic diseases, also known as comorbidities, which can be complicated by
and/or further complicate food insecurity. A cyclical relationship between chronic health
conditions and food insecurity exists. Food insecurity can be seasonal, occasional, or change
instantaneously. This ever changing, unpredictable state between inadequate and adequate food
supply is associated with cyclic food restriction and can increase body fat percentage, decrease
lean muscle mass, and increase the preference for energy dense foods (Seligman & Schillinger,
2010). These negative health outcomes can exacerbate chronic health conditions.
The Social Ecological Model is the foundation for this study and was used to frame
survey questions to assess the interplay between the different factors in the model which include
policy, community, institutional, interpersonal, and intrapersonal factors. The Social Ecological
Model was developed into a theory in the 1980s by Urie Bronfenbrenner after he introduced a
similar conceptual model to better understand human development in the 1970s (Kilanowski,
2

2017). To promote health, interpersonal, organizational, community, and policy factors within
the Social Ecological Model need to be included to create change (McLeroy, Bibeau, Steckler, &
Glanz, 1988). According to the Center for Disease Control and Prevention, the Social Ecological
Model is a framework for prevention and examines the potential influences between individual,
relationship, community, and societal factors and how these complex relationships may influence
overall health (Centers for Disease Control and Prevention, 2018).
To date, no known studies have used the Social Ecological Model to examine food
insecurity in older adults in Clark County, NV using all levels of influence which include policy,
community, institutional, interpersonal, and intrapersonal factors. This study used a crosssectional design, which is one of the most commonly used designs in health promotion research
(Crosby, DiClemente, & Salazar, 2006). It is important to examine and understand these
potential influences and analyze data using multiple variables that will help influence future
research to develop programs that are culturally relevant, socioeconomic status specific, or
population appropriate.
The primary goal of this study is to identify factors associated with food insecurity in
individuals, aged sixty and older, in Clark County. For this study, a secondary data analysis will
be conducted using data collected by Three Square from individuals, aged sixty and older, in
Clark County that were surveyed regarding food insecurity using all levels of influence of the
Social Ecological Model. Based on this model, survey questions covered policy, community,
institutional, interpersonal, and intrapersonal factors related to food insecurity. To address the
primary goal of the study, the following research questions were answered.
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Research Questions

1. What factors are associated with food insecurity among individuals, aged sixty and
older, in Clark County, NV?
2. What factors interact with each other to explain food insecurity among individuals,
aged sixty and older, in Clark County, NV?
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Chapter 2: Background and Significance
According to the United States Census Bureau’s 2017 National Population Projections
by 2030 all baby boomers, born between 1946 to 1964, will be older than 65. By 2035, 78.0
million individuals will be aged 65 years and older compared to 76.7 million (previously 76.4
million) under the age of 18. Older adults will outnumber children for the first time in U.S.
history (United States Census Bureau, 2018). In 2015, the total population of Nevadans, 65 years
and older, was 380,706, which represents 13.6% of the state’s total population (Hardcastle,
2013). By 2025, the Nevada State Demographer’s office estimates that Nevadans, who are 65
years or older, will make up approximately 16.5% of the population. Over the next ten years, the
population is anticipated to increase by 36% (Hardcastle, 2013).
In 2017, the total population of Clark County, aged sixty years and older, was 402,334,
which represents 19.12% of the total population (Nevada Division of Public and Behavioral
Health, 2019). Fifty-three percent, or 215,153 individuals, were female, and 47% or 187,178
individuals were male. Sixty-six percent, or 267,274 individuals, were White (non-Hispanic);
14%, or 54,997 individuals, were Hispanic; 10% or 42,138 individuals were Asian or Pacific
Islander (non-Hispanic); 35,387 or 9% were Black (non-Hispanic); and 0.63% or 2,527
individuals were American Indian, Eskimo, or Aleut (non-Hispanic) (Nevada Division of Public
and Behavioral Health, 2019).
Healthy People (HP) 2020 are national objectives for improving the lives of all
Americans (Healthy People, 2018). Currently, two objectives are related to food insecurity
regarding households and children. A new topic area and objectives, “Older Adults,” were added
to the HP 2020 objectives, which were not previously included in the HP 2010 objectives. The
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new topic area and objectives reflect overall health of older adults. However, no goals or
objectives exist for food insecurity in older adults (Healthy People, 2018). These additions to the
Healthy People objectives are important since the population is expected to rapidly increase.
Overall, research and awareness regarding food insecurity in older adults is very limited and
warrants further investigation (Brewer et al., 2010; Duerr, 2006; Fernandes et al., 2018; Lee &
Frongillo, 2001; Ziliak et al., 2008).
Food Insecurity
Food insecurity is defined as a lack of consistent access to enough food for an active,
healthy life (United States Department of Agriculture, 2017). This definition is further defined in
a report titled Food Insecurity, Chronic Disease, and Health Among Working-Age Adults by
Gregory & Coleman-Jensen (2017) as the following:
The food security status of each household lies along a continuum from high food
security to very low food security. Lack of access is, in all cases, due to lack of monetary
resources or the inability to afford adequate food. (p. 2)
Gregory & Coleman-Jensen’s food security continuum is further illustrated in Figure 1:
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Figure 1. Defining Food Security Status (Gregory & Coleman-Jensen, 2017).

In 2017, 11.8 percent of households in the United States were considered food insecure
(United States Department of Agriculture, 2018c). In 2017, over five million seniors, aged 60
years or older, struggled with hunger in the United States (Feeding America, 2017). In Nevada,
an estimated 80,000 individuals, aged 60 years or older, were food insecure in 2016 (Nevada
Office of Food Security, 2018). However, food insecurity research in older adults in Clark
County is limited.
The Current Population Survey (CPS) is one of the largest national surveys administered
in the United States and is a joint effort by the U.S. Census Bureau and the U.S. Bureau of Labor
Statistics (United States Census Bureau, 2015). The only food insecurity research conducted in
Clark County, on individuals aged sixty and older at the household level, is conducted each
December through a supplement to the CPS known as the Current Population Survey-Food
Security Supplement Module (CPS-FSSM). The older adult may not be the survey respondent or
7

head of household; therefore, the CPS-FSSM responses would not represent the food insecurity
experiences specific to the older adult. In 2017, the CPS-FSSM conducted in Clark County
reported a food insecurity rate of individuals, aged sixty and older, at 14.1%, or one in seven
individuals. However, only 199 older adults participated, or 0.063% of this population, despite
the 317,387 individuals over sixty-five living in Clark County in the same year (United States
Census Bureau, 2017b). In addition, the CPS-FSSM addresses economic issues; however,
several factors that could contribute to food insecurity in older adults (Duerr, 2006).
Race and ethnicity are predictors of food insecurity in older adults (Brewer et al., 2010;
Lee & Frongillo, 2001; Ziliak et al., 2008), and food insecurity is linked to the inability to obtain
culturally appropriate food (Jernigan et al., 2012). A survey has yet to be conducted on
individuals living in Clark County, over the age of 60, to directly address food insecurity and
other potential contributing factors to food insecurity in Clark County in an effort to design
interventions to reduce food insecurity that are culturally relevant, socioeconomic status specific,
or population appropriate.
Predictors of Food Insecurity in Older Adults
Many factors have been found in the literature to contribute to food insecurity among
older adults. These factors include increased risk for chronic health conditions, fixed incomes,
high poverty rates, lack of enrollment in the Supplemental Nutrition Assistance Program
(SNAP), access to balanced, healthy meals, lack of transportation, and mobility issues (Feeding
America, 2017). Another study conducted by (Goldberg & Mawn, 2015) also found participation
in the Supplemental Nutrition Assistance Program (SNAP) is significantly associated with food
insecurity in older adults as well as lack of private insurance coverage, lack of help of financial
support, and severity of depression. Older adults who are divorced or separated are two to three
8

times more likely to be food insecure compared to individuals who are not divorced or separated
(Ziliak & Gundersen, 2018). This may be due to salary adjustments as individuals become
divorced or separated. A unique finding in the literature regarding food insecurity in older adults
is that food insecurity rates decrease as age increases. Individuals between 60 and 64 years of
age have food insecurity rates that are more than twice those that are aged 80 and older (Ziliak &
Gundersen, 2018). This finding may be due to the qualification ages for enrollment in Medicare
and Social Security benefits, which are 65 and 62 respectively. Also, a grandchild living in the
home is predictive of all levels of food insecurity in older adults (Ziliak & Gundersen, 2018).
In addition, race and ethnicity are predictors of food insecurity in older adults (Brewer et
al., 2010; Lee & Frongillo, 2001; Ziliak et al., 2008). In general, non-Hispanic Blacks and
Hispanic adults are more likely to be food insecure as compared non-Hispanic Whites and AsianAmericans (Coleman-Jensen, Rabbitt, Gregory, & Singh, 2016; Walker, Keane, & Burke, 2010).
Household income levels near or at the poverty line, households with a single parent, AfricanAmericans, Hispanics, renters, younger persons, low education levels, living alone, and nevermarried persons, divorced or separated persons were also factors that were found to contribute to
food insecurity among adults (Coleman-Jensen, Nord, Andrews, & Carlson, 2011; ColemanJensen et al., 2016). In addition, food insecurity is linked to high food costs (Gregory and
Coleman-Jensen, 2013) and the inability to obtain culturally appropriate food (Jernigan et al.,
2012). These multiple, diverse factors that contribute to food insecurity are important to identify
when designing community interventions since such a gap in literature exists.
Supplemental Nutrition Assistance Program
The Supplemental Nutrition Assistance Program (SNAP), formally known as “food
stamps,” provides financial assistance to purchase grocery items for millions of individuals and
9

is the largest hunger relief program in the United States (United States Department of
Agriculture, 2018e). Several agencies throughout Clark County, such as state agencies, nonprofit organizations, and community centers, provide resources to assist with SNAP enrollment.
The Food and Nutrition Service (FNS), an agency within the U.S. Department of Agriculture, is
responsible for creating best practices in nutrition education for low-income audiences. In 2007,
educational guidelines and activities were created to assist families that qualified for SNAP
(United States Department of Agriculture, 2018f). Low enrollment rates of SNAP continually
pose a threat to food insecurity in adults; therefore, increasing engagement through related
activities, such as educational programming and community events, is essential to this hunger
relief program. Findings from this study may reveal unique ways to increase SNAP participation
to increase long term hunger relief among older adults in Clark County.
In 2016, participation rates of SNAP enrollment in the US were only forty-one percent of
eligible older adults, consequently making this the lowest participating demographic compared to
adults and children at approximately eighty-three percent (Feeding America, 2018). To be
eligible for SNAP income requirements, for one person living in a home, gross monthly income
must be $1,316 (130% of poverty level) or net monthly income of $1,012 (100% of poverty
level) (United States Department of Agriculture, 2018d). If at least one member of the household
is aged 60 or older, households may have $3,500 in countable resources, such as money in a
bank account. Car ownership, medical expenses, and other factors can also influence SNAP
eligibility (United States Department of Agriculture, 2018d). Several barriers may limit seniors
enrolling in SNAP benefits such as stigma surrounding government-funded nutrition programs,
misinformation and perception of amount of financial benefit to be received, specific nutrition
needs due to medical conditions, limited mobility, the complexities of application process and re-
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certifying every year, and unique qualification criteria, such as owning a home, that could
disqualify a senior regardless of their ability to purchase grocery items on an on-going basis
(Gundersen, 2013). A persistent myth exists that older adults will only receive fifteen dollars per
month as a benefit despite the fact that an older Nevadan received an average of $119.29 per
month in 2016 (Nevada Office of Food Security, 2018).
Despite this myth, it is imperative that eligible older adults enroll in SNAP, the largest
hunger relief program in the US, for long term hunger relief support. Food banks and pantries, as
well as other governmental food programs are only part of the picture of hunger relief and are
intended to be supplemental programming only. Some food pantries and community food
programs have rules and regulations regarding the amount of times that an individual can receive
food assistance per month and their participation is tracked through technological software. The
two existing federal food programs that assist older adults in Clark County allow the recipient to
access food services once per month. The Commodity Supplemental Food Program (CSFP)
provides older adults with nutritious foods approved by the USDA, such as whole grains, canned
fruits & vegetables, and other shelf stable food items, to low-income adults, aged sixty and older,
only once per month (United States Department of Agriculture, 2018a). The Emergency Food
Assistance Program (TEFAP) provides emergency food assistance to low-income individuals
once per month (United States Department of Agriculture, 2018b). These programs require
signatures from participants to ensure they have only received these supplemental food programs
once per month. Since federal and non-federal food program assistance is limited in variety,
quantity, and frequency, it is critical that older adults enroll in SNAP to increase food security
and the ability to select food items based on their individual preferences.
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Food Insecurity & Chronic Disease
Food insecurity is well-documented in the literature as being linked to multiple chronic
health conditions among older adults (Ahn et al., 2014; Fernandes et al., 2018; Redmond et al.,
2016; Seligman, H. K. et al., 2010; Vaccaro & Huffman, 2017; Venci & Lee, 2018). In 2013,
older adults, aged sixty and older, were 60 percent more likely to experience depression, fiftythree percent more likely to report a heart attack, fifty-two percent more likely to develop
asthma, and 40 percent more likely to report an experience of congestive heart failure (Feeding
America, 2015). This population is at a higher risk of having multiple chronic diseases, also
known as comorbidities, which can further complicate food insecurity. A cyclical relationship
between chronic health conditions and food insecurity exists. Food insecurity can be seasonal,
occasional, or change instantaneously. This ever changing, unpredictable state between
inadequate and adequate food supply is associated with cyclic food restriction and can increase
body fat percentage, decrease lean muscle mass, and increase the preference for energy dense
foods (Seligman & Schillinger, 2010). These negative health outcomes can exacerbate chronic
disease.
In 2010, older adults had the highest prevalence of chronic disease; 80% had at least one
chronic disease and 77% had two or more chronic diseases (Lochner & Cox, 2013). Adults, less
than sixty years old that experience low food security are also at an increased risk for many
preventable diseases such as high blood pressure, coronary heart disease, hepatitis, stroke,
cancer, arthritis, chronic obstructive pulmonary disease, and kidney disease (Gregory &
Coleman-Jensen, 2017). Lack of access and intake of proper nutrients plays a role in these
preventable diseases. Other health conditions, such as loss of muscle mass, function, and
mobility are linked to improper protein intake, which can result from the lack of access to
12

enough food to support a healthy, active life (Bartali et al., 2012; Gregorio et al., 2014; Inzitari et
al., 2011).
Heart Disease, Diabetes, and Obesity
A cyclical relationship exists between food insecurity and chronic diseases such as heart
disease, diabetes, and obesity, which have the greatest negative physical health outcomes,
highest healthcare expenditures, and overall burden in the United States. Food insecurity is
associated with heart disease in older adults (Strickhouser, Wright, & Donley, 2014). Heart
disease is the number one cause of death in the United States and claims more lives than all
forms of cancers combined. Approximately 43.7 million adults, of the 85.6 million American
adults diagnosed with heart disease, are over sixty years of age (American Heart Association,
2016). Every year, approximately 836,546 individuals die from heart disease, stroke, or other
cardiovascular disease (American Heart Association, 2016). Approximately 92.1 million
Americans have some form of cardiovascular disease or the after-effects of stroke and 45.6
percent have hypertension. Including health expenditures and lost productivity, direct and
indirect costs of cardiovascular disease and stroke total approximately 329.7 billion dollars
(American Heart Association, 2018). It is estimated that the majority of strokes will more than
double for those over the age of seventy-five and within minority groups between 2010–2050
(American Heart Association, 2016).
Food insecure adults are more likely to have diabetes than those adults that are food
secure (Seligman, Bindman, Vittinghoff, Kanaya, & Kushel, 2007). In 2015, 30.3 million
Americans of all ages, or 9.4% of the population, had diabetes. Nearly 95% those cases are
diagnosed are type 2 diabetes, resulting in 29.1 million cases. The current rate of diabetes for
adults, aged 65 and older, is 25.2% or 12 million individuals (Centers for Disease Control and
13

Prevention, 2017). In Nevada, approximately 291,000 adults or 12.6% of the population have
diabetes. The estimated economic burden of diabetes in Nevada is $2.8 billion each year
(American Diabetes Association, 2018). Diabetes is the seventh leading cause of death in the
United States (Centers for Disease Control and Prevention, 2017).
Obesity and food insecurity are well established in the literature as being linked for
children and adults. Overweight or obese children are more likely to become overweight or
obese adults (Guo & Chumlea, 1999; Singh, Mulder, Twisk, van Mechelen, & Chinapaw, 2008).
Although a gap in research on food insecurity in older adults exists, one study found that eight
percent of their older adult population was both obese and food insecure (Ahn et al., 2014). The
same study also found increased body mass index (BMI) was more common among females,
ethnic minority groups, and those who had depression (Ahn et al., 2014). Identifying the link
between these chronic diseases and food insecurity may provide an opportunity to stop this
cyclical relationship. Solving food insecurity in older adults through targeted interventions may
also provide an opportunity for the rate of chronic diseases to decrease.
Mental & Social Health
A significant association was found between individuals with depressive symptoms that
had prediabetes or diabetes and food insecurity (Montgomery, Lu, Ratliff, & Mezuk, 2017). In
2007, another study found that food insecurity can be predicted by the severity of diagnosed
depression (Kim & Frongillo, 2007). Nationally, approximately twenty-five percent of older
adults experience mental illness such as depression, anxiety disorders, and dementia and this
number is expected to double to 15 million seniors by 2030 (National Council on Aging, 2018).
Older adults diagnosed with depression and conditions such as heart disease, diabetes, and stroke
have worse health outcomes due to difficulty treating patients that are unable to practice self-care
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or are unwilling to seek treatment when needed (National Institutes of Health, 2018). These
statistics are important since mental health issues within the aging population are especially
concerning in Nevada. In 2016, Nevadans, aged sixty-five and older were ranked first in suicide
in the nation (American Association of Suicidology, 2016).
A study conducted in 2012, on adults aged fifty-two and older, found that loneliness and
social isolation were associated with a higher risk of mortality (Steptoe, Shankar, Demakakos, &
Wardle, 2013). A meta-analysis, conducted in 2015, confirmed that actual and perceived social
isolation, or the subjective feelings of loneliness, were increased early death by 26% (HoltLunstad, Smith, Baker, Harris, & Stephenson, 2015). Similarly, the risk of death, mental
illness, and morbidity decreases as levels of social support increase (Centers for Disease Control
and Prevention, 2005). Since there is a link between mental health and food insecurity, solving
food insecurity in older adults through targeted interventions may provide an opportunity for the
rate of mental health to decrease.
Disability & Mobility
According to the Americans with Disabilities Act (2009), an individual with a disability
as a person who has a physical or mental impairment that substantially limits one or more major
life activities, a person who has a history or record of such an impairment, or a person who is
perceived by others as having such an impairment (Americans with Disabilities Act, 2009). Food
insecurity is predictive of disability, mobility issues, and functional limitations in older adults
(Brewer et al., 2010; Lee & Frongillo, 2001). According to Bishop & Wang (2018), food
insecure participants in their 2014 study had approximately 20% more predicted mobility issues
than those that were food secure (Bishop & Wang, 2018). Chronic disease and increasing age are
both risk factors for physical mobility issues (Brown & Flood, 2013). Approximately 18% of
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individuals age 45–64 and 27% of individuals age 65 or older self-report a disability related to
physical mobility (Courtney-Long et al., 2015). Many older adults have multiple chronic
conditions, and this increases the chance of becoming functionally dependent, or relying on
mechanical assistance or other people for assistance (Wolff, Boult, Boyd, & Anderson, 2005).
Since food insecure older adults may be at a greater risk developing mobility issues, nutrition
intervention programs could prevent comorbidities and food insecurity from worsening (Bishop
& Wang, 2018).

For older adults to live active and healthy lives, it is important to have consistent access
to adequate quantity and high nutritional quality food (Andress, 2017; Bishop & Wang, 2018;
Buys & Locher, 2015; Lee & Frongillo, 2001). Despite an overall lack of research regarding
older adults and food insecurity, it is evident that food insecurity and chronic disease are linked
and contribute to further negative health outcomes. If older adults with chronic disease had
consistent access to adequate quantity and high nutritional quality food, negative health
outcomes may be modifiable. These high prevalence rates, health care costs, and mortality rates
are unnecessary since these non-communicable diseases are largely preventable. Prevention is
key as addressing food insecurity in older adults that have fewer chronic conditions and mobility
issues may prevent further comorbidities, disabilities, and other negative health outcomes that
may develop as a result of food insecurity (Bishop & Wang, 2018).
Conclusion
The cyclical relationship between food insecurity and chronic health conditions is too
complex to imply causation. However, it is evident this cyclical relationship between chronic
conditions and food insecurity exacerbates one another. As adults age, the risk of chronic
conditions also increases. Therefore, it may be possible that food insecurity is far worse in older
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adults over sixty than adults under sixty, but the continued lack of sufficient data collected on
older adults experiencing food insecurity will continue to limit the ability to reveal and/or
understand these connections. Since the causes for food insecurity are multi-faceted and
intentional interventions are needed, it’s important to look at decreasing food insecurity through
a well-informed framework or model to ensure all factors are taken into consideration.
Social Ecological Model
The Social Ecological Model is the foundation for this study and was used to frame
survey questions to assess the interplay between the different factors in the model which include
policy, community, institutional, interpersonal, and intrapersonal factors. The Social Ecological
Model was developed into a theory in the 1980s by Urie Bronfenbrenner after he introduced a
similar conceptual model to better understand human development in the 1970s (Kilanowski,
2017). To promote health, interpersonal, organizational, community, and policy factors within
the Social Ecological Model need to be included to create change (McLeroy et al., 1988).
According to the Center for Disease Control and Prevention, the Social Ecological Model is a
framework for prevention and examines the potential influences between individual, relationship,
community, and societal factors and how these complex relationships may influence overall
health (Centers for Disease Control and Prevention, 2018).
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Figure 2. The Social Ecological Model (Centers for Disease Control and Prevention, 2018).

According to Glanz, Rimer & Viswanath (2008), ecological models of health behavior
have four core principles. First, multiple influences on specific health behaviors exist within all
four levels of influence. Second, influences on behaviors can interact across different levels and
can exist in any direction. Third, the most relevant potential influences on each level should
target a specific behavior in each level. Lastly, to be most effective in creating change,
interventions should include factors from all sectors of influence. When individuals have healthy,
supportive environments, have social support, are motivated and educated behavior change is
expected to occur (Glanz, Rimer, & Viswanath, 2008).
For example, a study conducted by Kegler, et al. (2014) used the Social Ecological
Model to examine the relationship between home, neighborhood food and physical environments
and adult weight status. The results from this study support using a Social Ecological Model for
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obesity prevention (Kegler, Swan, Alcantara, Feldman, & Glanz, 2014). Some findings included
physical activity having a direct effect on Body Mass Index (BMI), neighborhood walkability
having an indirect effect on physical activity, and perceived access to healthy foods in the
neighborhood having an indirect effect on healthy eating and a direct effect on weight (Kegler et
al., 2014).
Examples of these factors and influences in a Social Ecological Model used for food
insecurity in older adults could be age, food insecurity status, perceived social or emotional
support, gender, education level, race/ethnicity, socioeconomic status, family, built environment,
participation in public assistance programs, and policy. Influence can occur in any direction with
any factors across any or all sectors of the model. Ecological models provide comprehensive
frameworks for understanding the multiple and interacting determinants of health and can be
used to develop comprehensive, evidence-based interventions that systematically targets change
within each level of influence (Glanz et al., 2008).
Another study found women with higher income are less likely to be obese than lowincome women and a relationship was found between obesity prevalence and socioeconomic
status measured as educational level or income (Ogden, Lamb, Carroll, & Flegal, 2010).
Research Questions
It is important to examine and understand these potential influences and analyze data
using multiple variables as this may reveal predictive effects that will help influence future
research to develop programs that are culturally relevant, socioeconomic status specific, or
population appropriate. To develop these programs and interventions, specific questions need to
be answered. This study aims to answer these questions:
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1. What factors are associated with food insecurity among individuals, aged sixty and
older, in Clark County, NV?
2. What factors interact with each other to explain food insecurity among individuals,
aged sixty and older, in Clark County, NV?
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Chapter 3: Methodology
Limited studies have been conducted on food insecurity in older adults. To date, no
known studies have used the Social Ecological Model to examine food insecurity in older adults
in Clark County, NV using all levels of influence which include policy, community, institutional,
interpersonal, and intrapersonal factors. A secondary data analysis was conducted using data
collected from Three Square Food Bank from individuals, aged sixty and older, in Clark County
that were surveyed regarding food insecurity, and the levels of influence of the Social Ecological
Model. This study aimed to answer these research questions:
1. What factors are associated with food insecurity among individuals, aged sixty and
older, in Clark County, NV?
2. What factors interact with each other to explain food insecurity among individuals,
aged sixty and older, in Clark County, NV?
Research Design
This study used a cross-sectional design, which is one of the most commonly used
designs in health promotion research (Crosby et al., 2006). In this study design, time was fixed,
or a “snapshot” was taken, to examine the population (Crosby et al., 2006). A strength of this
study design is the ability to exam relationships among variables. However, a limitation of this
design is the inability to infer causation and establish directionality (Crosby et al., 2006). Many
cyclical relationships exist between food insecurity and other variables such as physical health
and mental health and this design is incapable of determining cause from effect.
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Population and Sampling
Participants in this study met the inclusion criteria of being aged sixty years or older and
currently living in Clark County. The original sample size was n = 545. Data were collected
between October 2018 and January 2019 at senior community centers and affordable housing
apartment complexes. A convenience sample was used since individuals surveyed were easy to
access in the community (Crosby et al., 2006).
Data for this study was obtained as a secondary data set from Three Square Food Bank as
an Excel file. Survey respondents included individuals over the age of sixty in Clark County,
NV. The data set was deidentified; and therefore, did not include any identifiable participant
information that could trace responses to an individual. This study was approved by the
Institutional Review Board (IRB) at the University of Nevada Las Vegas.
Instrumentation
This survey was developed by the Senior Hunger Programs Department at Three Square
Food Bank. The survey was reviewed by public health faculty members, public health doctoral
students, persons with Masters of Public Health degrees that work in food insecurity, public
health research assistants, and a registered dietitian to ensure a data collection tool with face
validity and content validity. The Social Ecological Model was used to frame survey questions to
assess the association between the different factors in the Social Ecological Model. The
following table categorizes the survey question topics addressed, question number on the survey,
and indicates which level of influence of the Social Ecological Model each is associated. See
Table 1.
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Table 1. Survey Questions by Topic, Survey Question Number, & Level of Influence
Survey Question Topic
Addressed

Survey Question Number

Social Ecological
Model Level of
Influence

Food insecurity

1-6

Intrapersonal

General health/
disease
Disability/
Homebound status
Health insurance

7 - 11

Intrapersonal

12 - 22

Intrapersonal

24

Institutional

Social support/
financial support
Number of people living in
the home, grandchild
present, spending trade-offs
Age, race/ethnicity,
education level, home
ownership, marital status,
sex, veteran status
Aging in place/ built
environment
Urban vs. rural, region

25 - 29

Interpersonal

36, 37, & 42

Interpersonal

Date of birth, 30 – 35, 39

Intrapersonal

43

Community

Zip code

Community

Federal program
participation
Community food program
participation
Food access

40

Policy

44

Community

46

Intrapersonal

The quantitative survey took twenty minutes to complete. See Appendix A for a copy of
the survey. Survey questions included age, race/ethnicity, zip code, marital status, health
insurance coverage, current living situation, veteran status, education level, aging in place,
spending trade-offs, food program participation, barriers to accessing food, Supplemental
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Nutrition Assistance Program (SNAP) participation, and participation in other income-qualified
public programs. Several validated tools were used in this survey:
•

Food security was measured using the US Household Food Security Survey
Module: 6-Item Short Form from the United States Department of Agriculture
(United States Department of Agriculture, 2012)

•

Loneliness was measured using a tool from the Campaign to End Loneliness
(Campaign to End Loneliness, 2011)

•

Self-reported health status was measured using the Healthy Days Module from
Behavioral Risk Factor Surveillance System (BRFSS) through the Centers for
Disease Control and Prevention (CDC) (United States Department of Health and
Human Services, 2000)

•

Disability was measured using The American Community Survey questionnaire
through the United States Census Bureau (United States Census Bureau, 2017a)

•

Ambulatory disability was measured using questions from United HealthCare that
identify homebound older adults (Musich, Wang, Hawkins, & Yeh, 2015)

Data Analysis
For data analysis, the data was imported into IBM SPSS Statistics Version 25 for
analysis. A codebook was developed, used to define and label each of the variables, and assigned
numbers to each of the possible responses (Pallant, 2010). Raw data was evaluated for errors. In
total, data were collected from five hundred forty-five (n=545) participants. However, seventyfive (n=75) participant records were removed from the data set as participants did not report their
age or participants were under sixty years old. The final analysis was based four hundred seventy
(n=470) participants. For all validated tools used in the survey, instructions were followed to
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appropriately score, collapse, and/or code variables. All other variables were scored, collapsed,
and/or coded to reduce the loss of the strength of the model (see Appendix C).
Descriptive statistics, such as frequencies and mean, median, and standard deviation, as
appropriate, were calculated to describe each of the variables, such as demographic data,
regarding the study population. Food security status, food secure vs. food insecure, was the
dependent, dichotomous variable that was measured using the US Household Food Security
Survey Module: 6-Item Short Form (United States Department of Agriculture, 2012). The
independent variables were age, zip code, marital status, health insurance coverage, current
living situation, veteran status, education level, aging in place, spending trade-offs, food program
participation, barriers to accessing food, Supplemental Nutrition Assistance Program (SNAP)
participation, participation in other government-funded programs, social support and loneliness,
self-reported health status, disability status, and ambulatory disability status.
A bivariate analysis was calculated using a chi-square test to determine potential
associations of food insecurity with all independent variables. Independent variables were tested
for collinearity and all results were less than 5, indicating that independent variables were not
highly correlated. Any independent variable that had a p-value of p <0.05, indicating association
with food insecurity at a statistically significant level, was included as a predictor in the logistic
regression analysis. Logistic regression models were then calculated for the levels of influence of
the Social Ecological Model. A Forced Entry Method approached was used. This method tests all
predictor variables in one block while controlling for other predictors in the model (Pallant,
2010).
Three logistic regression models were calculated based on the Social Ecological Model:
Intrapersonal, Interpersonal, and Community. Logistic regression models were not calculated for
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the Organization and Policy levels of influence due to the lack of statistically significant
variables, as calculated by the bivariate analyses, which could be included in a model. Logistic
regression was used to model the strength of predictors in combination with all statistically
significant variables. Logistic regression was an appropriate test, used with a categorical
dependent variable, to predict categorical outcomes with two or more variables (Pallant, 2010).
The Hosmer-Lemeshow Goodness of Fit Test is the most reliable of model fit in SPSS,
and a value of greater than 0.5 indicates support for the model (Pallant, 2010). The Intrapersonal
model was 0.130, the Interpersonal model was 0.011, and the Community model was 0.199. The
Cox & Snell R Square and the Nagelkerke R Square values specify the amount of variation in the
dependent variable, food insecurity, explained by the model (Pallant, 2010). These values are
stated in Chapter 4 for each model.
According to (Crosby et al., 2006), “Odds ratio are an estimate of added risk for γ based
on the knowledge of an X-variable” (p. 338). Odds ratios were used to determine the strength of a
predictor in combination with other predictors. The odds ratio is key in this study because it
allows us to examine the predictors’ relation to factors of each level of influence of the Social
Ecological Model. It is important to examine and understand these potential influences and
analyze data using multiple variables within regression models as this helped reveal predictive
effects. These predictors could influence future research to develop programs that are culturally
relevant, socioeconomic status specific, or population appropriate.
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Chapter 4: Results
Descriptive Statistics
The summary of the demographic statistics for participants (n=470) can be found in
Table 2. The majority of participants were female (73.5%), a mean age of 72 years, a high school
graduate (43%), non-Hispanic (83.2%), White (49.5%), and divorced (37.4%). Most participants
live alone (78.8%), participate in low-income qualified programs (84.5%), and over half are
enrolled in the Supplemental Nutrition Assistance Program (SNAP) (51.9%). Any totals less than
n=470 or 100% were due to missing data.
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Table 2. Descriptive Statistics
Variables
Food Insecurity
Food Insecure
Food Secure
Sex
Female
Male
Age
Mean
Standard Deviation

n

%

381
89

81.1
18.9

345
120

73.5
25.5

91
120
91
82
47
27
7
1
4

19.4
25.5
19.4
17.4
10
5.7
1.5
0.2
0.9

202
149
54
36
16

43
31.7
11.5
7.7
3.4

60
391

12.8
83.2

10
155
216
35
9
11

2.3
35.6
49.5
7.4
1.9
2.5

80
53
15
134
176

17
11.3
3.2
28.5
37.4

369
99
14
434

78.8
21.2
3
92.3

397
73

84.5
15.5

244
166

51.9
35.3

72
±8.2

≥60-64
65-69
70-74
75-79
80-84
85-89
90-94
95-99
100+
Education Level
High School
College 1-3 Years or Trade School
College 4 Years or More
Graduate or Professional Degree
Other
Ethnicity
Hispanic
Non-Hispanic
Race
American Indian or Alaska Native
Black or African American
White
Asian
Native Hawaiian or Pacific Islander
Other
Marital Status
Single
Married
Separated
Widowed
Divorced
Housing
Lives Alone
Does Not Live Alone
Grandchild Present
No Grandchild Present
Income
Low Income Qualifed Programs
No Low Income Qualifed Programs
SNAP Enrollment
Enrolled
Not Enrolled
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Chi-Square Test
Chi-Square Test of Independence was calculated to determine which factors were
associated with food insecurity at a statistically significant level (p<0.05). A summary of these
statistically significant variables is found in Table 3. Those variables that were not associated
with food insecurity at a statistically significant level are not shown. Those variables that were
associated with food insecurity at a statistically significant level are presented below based on
levels of influence in the Social Ecological Model.
The following variables were associated with being food insecure in the Intrapersonal
level of influence of the Social Ecological Model: Ages 60-64 (p = <0.001), ages 85-89 (p =
0.013), being single (p = 0.002), or divorced (p = 0.028). Self-reported general health (p =
<0.001), the total amount of reported unhealthy days, within the past thirty days, regarding both
physical and mental health (p = <0.001), total of amount days that respondents reported they
were not able to do their usual daily activities, such as self-care, work, or recreation was also
associated with food insecurity (p = <0.001). Having a disability (p = <0.001), having an
ambulatory disability (p = <0.001), ever being diagnosed with depression (p = 0.045), or money
being reported as the greatest barrier to accessing food on a regular basis (p = <0.001) were also
associated with food insecurity.
The following variables were associated with being food insecure in the Interpersonal
level of influence of the Social Ecological Model: Experiencing loneliness (p = 0.007), survey
questions regarding spending trade-offs for food were associated with food insecurity;
respondents were asked how often in the past twelve months they had to choose between paying
for food and paying for medicine/medical care (p = <0.001), utilities (p = <0.001), rent/mortgage
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(p = <0.001), and transportation (p = <0.001), or feeling engaged or connected within their
community (p = 0.007).
The following variables were associated with being food insecure in the Community level
of influence of the Social Ecological Model: Having an easy walk to a transit stop (p = 0.023),
feeling safe from crime when walking in the community (p = 0.030), feeling safe from traffic
when walking in the community (p = 0.013), and having safe, well-maintained sidewalks in the
community (p = 0.007). The following variables were associated with being food insecure in the
Policy level of influence of the Social Ecological Model: Participation in income qualified
programs (p = 0.045) and participation in SNAP (p = 0.029).
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Table 3. Statistically Significant Factors Associated with Food Insecurity

FI%

n

χ2

p-value

Age 60-64

94.5

91

13.283

<.001

Age 85-89

63.0

27

6.114

0.013

General Health

81.3

460

16.054

<.001

Depression

81.1

470

4.019

0.045

Unhealthy Days

80.9

439

47.869

<.001

Missed Days of Activity

80.9

435

46.059

<.001

Disability

80.9

465

18.113

<.001

Ambulatory Disability

80.9

465

14.475

<.001

Money Barrier Reported

81.1

470

59.719

<.001

Single

81.2

458

9.974

0.002

Divorced

81.2

458

4.849

0.028

Home Ownership

81.7

464

5.192

0.023

Loneliness

80.7

446

7.219

0.007

Trade-Off Medication

81.2

410

36.316

<.001

Trade-Off Utilities

81.2

393

15.418

<.001

Trade-Off Rent

81.1

397

30.58

<.001

Trade-Off Transportation

81.8

407

33.052

<.001

Connected to Community

81.1

344

5.736

0.017

Transit Stop Nearby

81.7

431

7.559

0.023

Safe from Crime

82.1

429

7.043

0.03

Safe from Traffic

81.6

430

8.705

0.013

Safe Sidewalks

82.0

428

9.998

0.007

Low Income Qualified Programs

81.1

470

4.031

0.045

SNAP Participation

80.5

410

4.778

0.029

Variables
Intrapersonal

Interpersonal

Community

Policy
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Logistic Regression
Logistic regression models were calculated based on the levels of influence from the
Social Ecological Model. Three regression models were calculated: Intrapersonal, Interpersonal,
and Community. The variables that were included in each model were ones that were associated
with food insecurity at a statistically significant level (p<.05) based on chi-squared calculations.
The variables included in the Intrapersonal logistic regression model were disability,
ambulatory disability, general health status, total unhealthy days due to poor physical and/or
mental health within the past thirty days, total days of missed daily activity due to poor physical
and mental health within the past thirty days, depression, age groups 60-64 and 85-89, money
being the greatest barrier to accessing food on a regular basis, being single or divorced, and
home ownership. This model was statistically significant (χ2 = 119.839, df = 12, n = 409, p
<0.001). Controlling all other factors in the Intrapersonal model at p<0.05, the variables that
were significant in the logistic regression model were ambulatory disability (p = 0.043), total
unhealthy days due to poor physical and/or mental health within the past thirty days (p = 0.017),
age group 60-64 (p = 0.042), money being the greatest barrier to accessing food on a regular
basis (p = <0.001), and being single (p = 0.014). The variables contained within the model
explained between 25.4% (Cox & Snell R square) and 41.2% (Nagelkerke R squared) of the
variance in food insecurity status in this study (see Table 4).
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Table 4. Intrapersonal Logistic Regression Model
Variables
Intrapersonal
Age 60-64
Age 85-89
General Health
Depression
Unhealthy Days
Missed Days of Activity
Disability
Ambulatory Disability
Money Barrier Reported
Single
Divorced
Home Ownership

χ2
119.839

p-value
< 0.001

df
12
1
1
1
1
1
1
1
1
1
1
1
1

B

S.E.

Wald

Sig.

Exp(B)

95% CI

1.095
-0.712
-0.157
-0.55
0.706
0.382
0.165
0.711
2.254
1.4
-0.513
-0.327

0.54
0.651
0.377
0.399
0.297
0.246
0.394
0.352
0.403
0.572
0.328
0.59

4.116
1.194
0.173
1.896
5.662
2.404
0.176
4.085
31.337
6.002
2.436
0.307

0.042
0.274
0.677
0.169
0.017
0.121
0.675
0.043
<.001
0.014
0.119
0.58

2.989
0.491
0.855
0.577
2.025
1.465
1.18
2.036
9.526
4.056
0.599
0.721

1.038-8.609
0.137-1.759
0.408-1.791
0.264-1.262
1.132-3.621
0.904-2.374
0.545-2.554
1.022-4.058
4.327-20.973
1.323-12.434
0.315-1.140
0.227-2.293

33

The statistically significant variables included in the Interpersonal model were loneliness,
having to choose between paying for food and paying for medicine or medical care at least one
to two times during the year, having to choose between paying for food and paying for utilities at
least one to two times during the year, having to choose between paying for food and paying for
rent or mortgage at least one to two times during the year, having to choose between paying for
food and paying for transportation at least one-two times during the year, and feeling connected
or engaged with their community. This model was statistically significant (χ2 = 42.281, df = 6, n
= 277, p <0.001). Controlling all other factors in the Interpersonal model, the variables that were
significant in the logistic regression model at p<0.05 were participants that responded
affirmatively to having to choose between paying for food and paying for medicine or medical
care at least one-two times during the year (p = 0.040) and having to choose between paying for
food and paying for rent or mortgage at least one-two times during the year (p = 0.033). The
variables contained within the model explained between 14.2% (Cox & Snell R square) and
22.7% (Nagelkerke R squared) of the variance in food insecurity status in this study (See Table
5).
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Table 5. Interpersonal Logistic Regression Model
Variables
Interpersonal
Loneliness
Trade-Off Medication
Trade-Off Utilities
Trade-Off Rent
Trade-Off Transportation
Connected to Community

χ2
42.281

p-value
< 0.001

df
6
1
1
1
1
1
1

B

S.E.

Wald

Sig.

Exp(B)

95% CI

-0.073
1.011
-0.333
1.257
0.684
-0.756

0.36
0.491
0.651
0.588
0.531
0.442

0.041
4.231
0.261
4.564
1.664
2.93

0.84
0.04
0.609
0.033
0.197
0.087

0.93
2.747
0.717
3.515
0.197
0.087

0.459-1.883
1.049-7.195
0.200-2.568
1.109-11.136
0.701-5.608
0.1980-1.116
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The statistically significant variables included in the Community model were having an
easy walk to a transit stop, feeling safe from crime when walking in the community, feeling safe
from traffic when walking in the community, and having safe, well-maintained sidewalks in the
community. This model was statistically significant (χ2 = 17.612, df = 4, n = 408, p <0.001).
Controlling all other factors in the Community model, the variables that were significant in the
logistic regression model at p<0.05 were participants that reported an easy walk to a transit (bus)
stop near their home (p = 0.028) and safe, well-maintained sidewalks in their community (p =
0.025). The variables contained within the model explained between 4.2% (Cox & Snell R
square) and 7.1% (Nagelkerke R squared) of the variance in food insecurity status in this study
(See Table 6).
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Table 6. Community Logistic Regression Model
Variables
Community
Transit Stop Nearby
Safe from Crime
Safe from Traffic
Safe Sidewalks

χ2
17.612

p-value
< 0.001

df
4
1
1
1
1

B

S.E.

Wald

Sig.

Exp(B)

95% CI

-0.358
-0.117
0.007
-0.457

0.163
0.194
0.201
0.203

4.834
0.363
0.001
5.057

0.028
0.547
0.974
0.025

0.699
0.89
1.007
0.633

0.508-0.962
0.608-1.301
0.679-1.493
0.425-0.943
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Chapter 5: Discussion
According to the United States Census Bureau’s 2017 National Population Projections
by 2030 all baby boomers, born between 1946 to 1964, will be older than 65. By 2035, 78.0
million individuals will be aged 65 years and older compared to 76.7 million (previously 76.4
million) under the age of 18. Older adults will outnumber children for the first time in U.S.
history (United States Census Bureau, 2018). By 2025, the Nevada State Demographer’s office
estimates that Nevadans, who are 65 years or older, will make up approximately 16.5% of the
population. Over the next ten years, the population is anticipated to increase by 36% (Hardcastle,
2013). As these figures continue to increase, food insecurity among this population becomes an
even greater public health concern due to cyclical negative health outcomes, health burden, and
financial burden. This study answered these questions:
1. What factors are associated with food insecurity among individuals, aged sixty and
older, in Clark County, NV?
2. What factors interact with each other to explain food insecurity among individuals,
aged sixty and older, in Clark County, NV?
Research Question One Discussion
Many factors were associated at a statistically significant level (p<0.05) with food
insecurity among individuals, aged sixty and older, in Clark County, NV, based on chi-square
tests. It is important to confirm that data across the United States regarding older adults is similar
in Clark County, NV since there is very limited data that exists. This allows Clark County to
follow best practices in older adults and food insecurity across the United States. Not having
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adequate data can prohibit interventions, future funding, and missed advocacy opportunities for
older adults living in Clark County.
In one study, never-married persons, divorced or separated persons were factors that were
found to contribute to food insecurity among adults (Coleman-Jensen et al., 2016). Similarly, this
study found being single or divorced was associated with food insecurity. This study found that
participants being ages 60-64 was associated at a statistically significant level (p<0.05) with food
insecurity. These results are similar to the results found by Ziliak and Gundersen (2018). They
found that food insecurity rates decrease as age increases such that individuals between 60 and
64 years of age have food insecurity rates that are more than twice those that are aged 80 and
older (Ziliak & Gundersen, 2018). This finding may be due to the qualification ages for
enrollment in Medicare and Social Security benefits, which are 65 and 62 respectively. Contrary
to Ziliak and Gundersen (2018), this study also found that being ages 85-89 was associated at a
statistically significant level (p<0.05) with food insecurity, which is not consistent with current
literature. These data may be unique to older adults in Clark County, NV.
Several factors regarding health status are associated statistically significant level with
food insecurity, including self-reported general health (p<0.05). The total amount of reported
unhealthy days, within the past thirty days, regarding both physical and mental health is
associated at a statistically significant level (p<0.05) with food insecurity. The total of amount
days that respondents reported they were not able to do their usual daily activities, such as selfcare, work, or recreation was also associated at a statistically significant level (p<0.05) with food
insecurity. Food insecurity is well-documented in the literature as being linked to multiple
chronic health conditions among older adults (Ahn et al., 2014; Fernandes et al., 2018; Redmond
et al., 2016; Seligman, H. K. et al., 2010; Vaccaro & Huffman, 2017; Venci & Lee, 2018).
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Having multiple chronic diseases may contribute to individuals not affirmatively responding to
self-reported general health, the amount of days reported to not physically or mentally feeling
well, or report missing days of normal activities due to not being physical or mentally well.
Food insecurity is predictive of disability, mobility issues, and functional limitations in
older adults (Brewer et al., 2010; Lee & Frongillo, 2001). According to Bishop & Wang (2018),
food insecure participants in their 2014 study had approximately 20% more predicted mobility
issues than those that were food secure (Bishop & Wang, 2018). Similarly, this study found that
having a disability is associated at a statistically significant level (p<0.05) with food insecurity.
In 2013, approximately 27% of individuals age 65 or older self-reported a disability related to
physical mobility in the United States (Courtney-Long et al., 2015). This study found that
ambulatory disability is associated at a statistically significant level (p<0.05) with food
insecurity. Ambulatory disability was surveyed using a validated tool that defines any
affirmative response as being classified as homebound. This finding is interesting since
participants were outside of their homes while receiving food from a pantry and taking the
survey. Although some participants may have received assistance and/or transportation, this may
reveal an opportunity for intervention for food programs to be delivered to those that should not
be leaving their homes due to an ambulatory disability.
In 2007, another study found that food insecurity can be predicted by the severity of
diagnosed depression (Kim & Frongillo, 2007). These statistics are important since mental health
issues within the aging population are especially concerning in Nevada. In 2016, Nevadans, aged
sixty-five and older were ranked first in suicide in the nation (American Association of
Suicidology, 2016). This study revealed that any previous diagnosis of depressive disorder
(including depression, major depression, dysthymia, or minor depression) is associated at a
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statistically significant level (p<0.05) with food insecurity and may be an opportunity for
intervention. This study also found loneliness is associated at a statistically significant level
(p<0.05) with food insecurity. A study conducted in 2012, on adults aged fifty-two and older,
found that loneliness and social isolation were associated with a higher risk of mortality (Steptoe
et al., 2013). Similarly, the risk of death, mental illness, and morbidity decreases as levels of
social support increase (Centers for Disease Control and Prevention, 2005). Feeling engaged or
connected within their community was also associated at a statistically significant level (p<0.05)
with food insecurity.
Since a link between mental health and food insecurity exits, solving food insecurity in
older adults through targeted interventions may provide an opportunity for the rate of mental
health and food insecurity to decrease. Some pantry sites offer robust resource navigation
programs that allow individuals to sign up for other programs such as SNAP, energy assistance,
and health insurance. When individuals receive this assistance, evidence-based information
regarding depression or mental health could be included. Some pantries simply add this
component while other pantries should begin offering resource navigation programs to assist
with the many available services that are available and needed by many older adults.
Household income levels near or at the poverty line contribute to food insecurity among
adults (Coleman-Jensen et al., 2011; Goldberg & Mawn, 2015). Similarly, this study found that
money, being reported as the greatest barrier to accessing food on a regular basis, was found to
be associated at a statistically significant level (p<0.05) with food insecurity. Participation in
income qualified programs indicated low income status and participation in SNAP was also
found to be associated at a statistically significant level (p<0.05) with food insecurity. In 2016,
participation rates of SNAP enrollment in the US were only forty-one percent of eligible older
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adults, consequently making this the lowest participating demographic compared to adults and
children at approximately eighty-three percent (Feeding America, 2018). Low enrollment rates
of SNAP continually pose a threat to food insecurity in adults; therefore, increasing engagement
through related activities, such as educational programming and community events, is essential
to this hunger relief program.
All survey questions regarding spending trade-offs for food were associated at a
statistically significant level (p<0.05) with food insecurity. Respondents were asked how often in
the past twelve months they had to choose between paying for food and paying for
medicine/medical care, utilities, rent/mortgage, and transportation. Any affirmative response to
every month, some months during the year, one or two times during the year or never were
considered for the analysis. This information aligns with previous statistically significant level
associations in this study regarding having low income, not having enough money for food, and
being food insecure. In a national survey, thirty-one percent of households report chose between
paying for food and medicine or medical care every month, and sixty-six percent reported the
same at least once per year (Weinfield et al., 2014). The same study found that fifty-seven
percent of households chose between paying for food and mortgage or rent annually and twentyseven percent did so on a monthly basis (Weinfield et al., 2014).
Food insecurity is strongly associated with poor health and disease and impacts the
ability of the individual to age independently in their current home (Strickhouser et al., 2014).
Aging in an individual’s current home is important since it provides a sense of security and
independence for older adults where they currently reside. Having an easy walk to a transit stop,
feeling safe from crime when walking in the community, feeling safe from traffic when walking
in the community, and having safe, well-maintained sidewalks in the community were associated
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at a statistically significant level (p<0.05) with food insecurity in this study. Food insecure older
adults need safe sidewalks and communities as well as access to transportation services to
alleviate further barriers to accessing food.
Many of this study’s variables were found to not be associated with food insecurity in
older adults, aged 60 and over, in Clark County, NV despite being linked to food insecurity in
several studies across the United States. Race and ethnicity are predictors of food insecurity in
older adults (Brewer et al., 2010; Lee & Frongillo, 2001; Ziliak et al., 2008). In this study, race
and ethnicity were not associated at a statistically significant level with food insecurity. This
survey was only offered in English, so those that do not feel comfortable completing a survey in
English were under sampled. Across all adult ages, women experience higher rates of food
insecurity compared to men in the United States (Coleman-Jensen et al., 2016). This finding is
not consistent with older adults in Clark County, NV and may be due to females being over
sampled in this study (73.5%).
In the United States, food insecurity is associated with heart disease in older adults
(Strickhouser et al., 2014). Food insecure adults, of all ages, are more likely to have diabetes
than those adults that are food secure (Seligman et al., 2007). Heart disease and diabetes were
not associated at a statistically significant level (p<0.05) with food insecurity in older adults in
Clark County, NV.
A grandchild living in the home is predictive of all levels of food insecurity in older
adults (Ziliak & Gundersen, 2018). In this study, food insecurity was not associated with the
presence of a grandchild living in the home. This finding may be due to participants living in
age-qualified living facilities that don’t allow individuals under the age requirement as residents.
Low education levels and living alone were found to contribute to food insecurity in the US
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(Coleman-Jensen et al., 2016). In this study, neither of these variables were associated at a
statistically significant level (p<0.05) with food insecurity for older adults living in Clark
County, NV. Although these variables have been found to be associated with food insecurity in
older adults outside of Clark County, NV, this population is oversampled with food insecure
individuals and this could impact results.
Research Question Two Discussion
The Social Ecological Model was the foundation for this study and was used to frame
survey questions to assess the association between policy, community, institutional,
interpersonal, and intrapersonal levels of influence and food insecurity. To promote health, these
levels of influence need to be included to create change (McLeroy et al., 1988). According to the
Center for Disease Control and Prevention, the Social Ecological Model is a framework for
prevention and examines the potential influences between individual, relationship, community,
and societal factors and how these complex relationships may influence overall health (Centers
for Disease Control and Prevention, 2018). Based on results of the bivariate analysis, logistic
regression was calculated for the Intrapersonal, Interpersonal, and Community levels of the
Social Ecological Model. Using the Social Ecological Model helped to explain food insecurity in
older adults by revealing predictive factors within each level of influence. Food insecurity is
multidimensional and findings from this study could inform multifaceted interventions.
Intrapersonal
The Social Ecological Model, Intrapersonal, revealed that ambulatory disability, total
unhealthy days due to poor physical and/or mental health within the past thirty days, age group
60-64, money being the greatest barrier to accessing food on a regular basis, and being single
were statistically significant for older adults in Clark County, NV. Since very limited data exists
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regarding food insecure older adults in Clark County, NV, it is important to know these
intrapersonal factors to design data-informed interventions, assist in securing future funding, and
provide advocacy opportunities.
Participants in this study who were 60-64 years old were 2.989 times more likely to be
food insecure than those that were not 60-64 (see Table 5). Similarly, another study found that
food insecurity rates decrease as age increases; individuals between 60 and 64 years of age have
food insecurity rates that are more than twice those that are aged 80 and older (Ziliak &
Gundersen, 2018). This finding may be due to the qualification ages for enrollment in Medicare
and Social Security benefits, which are 65 and 62 respectively. One study found that older adults
were at an increased risk of food insecurity who had not reached the age of sixty-five and were
not eligible for Medicare and Social Security (Weinfield et al., 2014). This same study found that
adults between the ages of 50 and 64 have the highest rates of food insecurity compared to those
older than 64 (Weinfield et al., 2014).
These findings highlight potential opportunities for intervention. Food programs and
pantry sites could provide additional food assistance to those that are under 65 years of age. In
addition, providing education to food programs and pantry sites about the realities of this age
demographic may be beneficial. Some may believe that older individuals are the most at need
and educating food providers on what the highest risk of food insecure individuals looks like
may reduce food insecurity rates for this population.
Household income levels near or at the poverty line contribute to food insecurity among
adults (Coleman-Jensen et al., 2011; Goldberg & Mawn, 2015). Individuals that reported money
as being the greatest barrier to access food on a regular basis were 9.526 times more likely to be
food insecure than those participants that did not report money as the greatest barrier to
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accessing food on a regular basis. An association may exist between being too young to qualify
for age-qualified programs that offer financial support and reporting money as the greatest
barrier to accessing food on a regular basis. This association helps to explain food insecurity in
this population - not having enough money impacts the amount of food an individual has. These
findings confirm the need to encourage enrollment and participation in SNAP benefits since this
program is the largest, most successful hunger relief program in the US and is not an agequalified program (United States Department of Agriculture, 2018e).
Participants in this study with an ambulatory disability were 2.036 times more likely to
be food insecure than those without an ambulatory disability (see Table 5). Participants that
reported physical and mental unhealthy days within the past thirty days were 2.025 times more
likely to be food insecure than those that reported no unhealthy days (see Table 5). Across the
United States, health care facilities and hospitals are beginning to form partnerships with food
banks to aid in hunger relief. One study found that medically tailored delivered meals had fewer
inpatient admission and lower medical spending while feeding a medically fragile population
(Berkowitz et al., 2018). Another study found that home-delivering meals to older adults helped
to feed an at-risk population and reduced Medicaid spending by keeping low care needs patients
out of nursing homes and in their home to independently age in place (Thomas & Mor, 2013).
Other food bank and healthcare partnerships offer ‘screen and intervene’ and/or prescription
pantry models where medical professionals screen patients for food insecurity and then refer
patients to on- or off-site pantries or food programs (Feeding America, 2019).
These partnerships may assist with the participants in this study since they have an
ambulatory disability. One difficulty in serving older adults that are homebound, those with an
ambulatory disability, is the opportunity to intervene since it is difficult to identify them. An
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individual might live alone after a spouse passed away and not be connected into any other
services. If they have an ambulatory disability, they may leave their homes very infrequently if
they leave at all. Oftentimes, they may only leave their homes to seek medical care, either for an
emergency or routine care. Currently, no health care providers are screening for food insecurity,
using the validated food insecurity screening tool, and referring older patients to the appropriate
food programs in Clark County. The association between having an ambulatory disability and
reporting unhealthy days may help to understand those that are most food insecure and warrant
further investigation to develop future interventions.
Interpersonal
Examining the Interpersonal level of influence of the Social Ecological Model revealed
that participants that had to choose between paying for food and paying for medicine or medical
care and participants that had to choose between paying for food and paying for mortgage or rent
were statistically significant. Individuals that had to choose between paying for medicine or
medical care were 2.747 times more likely to be food insecure than those that did not and
individuals that had to choose between paying for food and paying for mortgage or rent were
3.515 times more likely to be food insecure than those that did not have to make that choice. In a
national survey, thirty-one percent of households report choosing between paying for food and
medicine or medical care every month, and sixty-six percent reported the same at least once per
year (Weinfield et al., 2014). The same study found that fifty-seven percent of households chose
between paying for food and mortgage or rent annually and twenty-seven percent did so on a
monthly basis (Weinfield et al., 2014).
Opportunities in this model for intervention are similar to those previously mentioned
regarding health care partnerships and enrollment in SNAP benefits to help alleviate spending
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money on food, so funds can be spent on essential non-food items. However, if a food bank and
a medical partnership intervention were designed, extra efforts should be made to ensure that all
patients are screened for all available medicine assistance programs offered in Nevada. These
findings highlight the association between the Intrapersonal and Interpersonal levels of influence
in the Social Ecological Model that explain food insecurity and illustrate the opportunity and
need for intervention.
Community
Examining the Community level of influence of the Social Ecological Model revealed
that not having an easy walk to a transit stop near a participant’s home and not having safe, wellmaintained sidewalks were statistically significant. Individuals that reported not having an easy
walk to a transit stop near their home were 0.699 times more likely to be food insecure than
those that did report having an easy walk to a transit stop. Individuals that reported not having
safe well-maintained sidewalks were 0.633 times more likely to be food insecure than those that
did have safe sidewalks. Food insecurity is strongly associated with poor health and disease and
impacts the ability of the individual to age in place (Strickhouser et al., 2014). Aging in place is
important since it provides a sense of security and independence for older adults. The association
between not having easy access to transit and not having safe, well-maintained sidewalks to
safely access food, especially if the individual has a physical limitation and/or is aided by a
walker, wheelchair, or cane, helps to explain food insecurity in this population. Food insecure
older adults need safe sidewalks, communities, and access to transit to alleviate further barriers
to accessing food.
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Conclusion
The findings in this study are vital to the health of food insecure aging adults in Clark
County. Very little data exists on food insecurity in aging adults; furthermore, food insecurity
has never been examined using a Social Ecological Model in Clark County. The current food
insecurity data on older adults in Clark County is a sample of n = 199 participants and focuses on
economic issues, unlike this study with a sample size of n = 470 that identified many noneconomic variables associated with food insecurity. This study revealed older adults have many
social determinants of health and other factors that are associated with food insecurity. It is not
sufficient to just feed people; all of these related factors that are statistically significant using the
Social Ecological Model have to be taken into account to ensure the greatest chance for food
security, empowerment, and sustainability. This study was exploratory, and future studies should
investigate individual factors revealed in this study to better understand the unique needs of
aging adults in Clark County to build relevant and sustainable interventions.
Many factors are associated with food insecurity in older adults in Clark County. The
findings in this study suggest developing food interventions based on factors involving health,
finances, and the built environment to reduce food insecurity in individuals, aged 60 and older, in
Clark County, NV. The Intrapersonal level had the most amount of significant factors related to
food insecurity, so increased efforts on interventions could focus on these factors. However, it is
possible that too few survey questions were used to accurately represent the outer levels of the
Social Ecological Model. Future studies could focus on additional survey questions focused
more on the Organizational, Community, and Policy levels of the Social Ecological Model. If
future healthcare partnerships with food banks are formed, this may contribute meaningful
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information regarding the Organizational level. Further research on SNAP could influence the
Policy level of the Social Ecological Model.
The only study was found explored predictive factors of food insecurity in older adults
was conducted by Goldberg & Mawn (2016) and used a secondary data from the National Health
and Nutrition Examination Survey (NHANES) through the Centers for Disease Control and
Prevention. NHANES does not currently collect data from individuals in Nevada. Findings from
this study revealed the severity of depression, reports of financial support, and having ever
received household food stamp benefits were statistically significant for older adults that were
food insecure. This study was also exploratory to reveal predictive factors of food insecurity and
stated that more in-depth research, especially regarding financial factors, needs to be conducted
to better understand these statistically significant predictors of food insecurity, including
qualitative studies. In addition, recommendations were made regarding future longitudinal cohort
studies to examine cause and effect relationship of food insecurity and using technology to study
SNAP benefit usage over time. Healthcare partnerships, education for clinicians regarding food
insecurity, and standardized screening processes during wellness exams were recommended
(Goldberg & Mawn, 2015).
Overall, research and awareness regarding food insecurity in older adults is very limited
and warrants further investigation (Brewer et al., 2010; Duerr, 2006; Fernandes et al., 2018; Lee
& Frongillo, 2001; Ziliak et al., 2008). This study contributes to the literature by providing the
largest sample to date of a cross-sectional, yet comprehensive view of adults, aged 60 years and
older, living in Clark County and the multifaceted factors that prevent these individuals from
being food secure. Future research is needed to further examine social determinants of health
including affordable housing, increasing access to transportation, and reducing loneliness and
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isolation so all older adults in Clark County can have equal access to high-quality, healthy, fresh
food to maintain a healthy, active life.
Limitations to the Study
As with any study, limitations exist. Because of the non-probability sample, the
generalizability of the results will only be applicable to the participants of the study and not all
older adults in Clark County. Thus, caution should be taken in drawing conclusions about an
entire population. The survey instrument was only administered in English and limited the ability
to collect responses from persons who did not feel comfortable completing the survey in English.
In addition, future studies should over sample racial and ethnic groups to ensure all groups are
accurately represented. This study was oversampled with food insecure participants. Future
studies could focus on surveying at different locations besides food pantries to potentially
increase the number of food secure individuals for an equal distribution of responses. In addition,
due to limitations such as impaired vision, the inability to read, the inability to hold a pen, or
other limiting factors, this survey was administered in a few instances by data collectors sitting
with a participant and assisting with survey completion. Potential instrumentation bias as well as
social desirability bias, or answering in a perceived socially favorable way, could exist. Due to
the aging population and the varying level of disabilities, it is not possible to have surveys
administered utilizing the same protocol for everyone without excluding participants from the
study. However, younger aging adults are more technologically savvy than older aging adults
and the use of technology in future surveys may help to eliminate bias.
Food insecure older adults in Clark County, NV have many similarities to food insecure
adults in the United States. These data are important since there is very limited data that exists on
food insecure older adults in Clark County, NV. This allows Clark County to learn and follow
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best practices in older adults and food insecurity across the United States. Having adequate data
can inform interventions, secure future funding, and provide advocacy opportunities for older
adults living in Clark County, NV.
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Appendix A: Survey Instrument

Senior Hunger Pantry Programs

Participant Name: ____________________________ Date of Birth: ___________
Address: ___________________________________________________________
Apt. # ________________City: _____________ State: ____ Zip Code: ________
Phone Number: _________________

For these statements, please indicate whether the statement was often true, sometimes
true, or never true for (you/your household) in the last 12 months —that is, since last November.
1. The food that (I/we) bought just didn’t last, and (I/we) didn’t have money to get more.
Was that often, sometimes, or never true for (you/your household) in the last 12 months?
 Often true
 Sometimes true
 Never true
 Unsure
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2. (I/we) couldn’t afford to eat balanced meals. Was that often, sometimes, or never
true for (you/your household) in the last 12 months?
 Often true
 Sometimes true
 Never true
 Unsure
3. In the last 12 months did (you/you or other adults in your household) ever cut the
size of your meals or skip meals because there wasn't enough money for food?
 Yes
 No (Skip to #5)
 Unsure (Skip to #5)
4. If yes, how often did this happen—almost every month, some months but not every
month, or in only 1 or 2 months?
 Almost every month
 Some months but not every month
 Only 1 or 2 months
 Unsure

54

5. In the last 12 months, did you ever eat less than you felt you should because there
wasn't enough money for food?
 Yes
 No
 Unsure
6. In the last 12 months, were you ever hungry but didn't eat because there wasn't
enough money for food?
 Yes
 No
 Unsure

Please answer the following questions about your general health:

7. Would you say that in general your health is  Poor

 Fair

 Good

 Very good

55

 Excellent

8. Now thinking about your physical health, which includes physical illness and injury,
for how many days during the past 30 days was your physical health not good?
____ days
9. Now thinking about your mental health, which includes stress, depression, and
problems with emotions, for how many days during the past 30 days was your mental
health not good?
____ days
10. During the past 30 days, for about how many days did poor physical or mental health
keep you from doing your usual activities, such as self-care, work, or recreation?
____ days
11. Has a doctor, nurse, or other health professional ever told you that you had any of
the following? Select all that apply.
 Heart disease
 Heart failure
 Diabetes
 Asthma
 Depressive disorder (including depression, major depression, dysthymia, or minor depression)
 Overweight
 Obesity
 Diverticulitis
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 Other disease(s) or condition(s)
Health Questions

Yes No

12. Are you deaf, or do you have serious difficulty hearing?
13. Are you blind, or do you have serious difficulty seeing, even when
wearing glasses?
14. Because of a physical, mental, or emotional condition, do you have
serious difficulty concentrating, remembering, or making decisions?
15. Do you have serious difficulty walking or climbing stairs?
16. Do you have difficulty dressing or bathing?
17. Because of a physical, mental, or emotional condition, do you have
difficulty doing errands alone such as visiting a doctor’s office or
shopping?
18. Do you have trouble getting around at home or outside your home?
19. Do you use a cane, wheelchair or walker to move around at home or
outside your home?
20. Do you need the help of another person to move around inside or
outside your home?
21. Do you need to stay in the house most or all of the time?
22. Do you need to stay in bed most or all of the time?
23. Do you have a reliable mode of transportation (car, bus,
friend/family member) to access food on a consistent basis?
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24. Which health insurance plan(s) are you currently enrolled in? Please check all that apply.
 Medicare
 Medicaid
 Private insurance
 Exchange/Marketplace/Nevada Health Link
 Veterans Administration (VA) benefits/TRICARE for Life
 I am not currently insured
 Other _______________________
Please answer the following questions about your social support & social health:
25. I am content with my friendships and relationships
 Strongly
disagree

 Disagree

 Neutral

 Agree

 Strongly
agree

 Don’t
know

26. I have enough people I feel comfortable asking for help at any time
 Strongly
disagree

 Disagree

 Neutral

 Agree

 Strongly
agree

 Don’t
know

27. My relationships are as satisfying as I would want them to be
 Strongly
disagree

 Disagree

 Neutral

 Agree
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 Strongly
agree

 Don’t
know

28. If you need some extra help financially, could you count on anyone to help you;
for example, by paying any bills, housing costs, hospital visits, or providing you with
food or clothes?
 Yes
 No
 Someone offered help but I wouldn’t accept it
 Refuse to answer
 Don’t know
29. Do you feel engaged or connected within your community?
 Yes

 No

 Unsure

Please answer the following questions about you and your household:
30. What is the highest grade or year of school you completed?
 Grade 12 or GED (High school graduate)
 College 1 year to 3 years (Some college or technical school)
 College 4 years or more (College graduate)
 Graduate or professional degree
 Other _____________________
31. Are you of Hispanic, Latino, or Spanish origin?
 Yes

 No
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32. With which race do you most identify?
 American Indian or Alaska Native
 Black or African American
 White
33. What is your marital status?
 Single (never
 Married
married)
34. What is your gender?

Female



 Asian
 Native Hawaiian or Other Pacific Islander
 Other _________________________

 Separated

 Widowed



Male

 Divorced

Other

35. Which option describes your current living situation?
 Own
 Rent
 Temporary housing
 Other _______________
36. How many people, including you, do you live with?
 1 - I live alone
 2 people
 3-4 people
37. Does one or more grandchild live in your home?
 Yes
 No
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 5+ people

38. Do you own a pet?
 Yes
 No
39. Are you a US Veteran?
 Yes
 No
40. Are you enrolled in any of these programs?
Program Name:
Income-Qualified Senior Living Housing
Public Housing or Section 8
SNAP - Supplemental Nutrition Assistance Program (Food Stamps)
Senior Farmers' Market Nutrition Program (SFMNP)
Supplemental Security Income (SSI)
Medicaid
Energy Assistance Program (EAP)
Medicare Rx Extra Help
Nevada Senior Rx
Medicare Savings Programs
Telephone Assistance/Lifeline
Temporary Assistance for Needy Families (TANF)
Government Commodity Food

61

Yes

No

41. Do you qualify for any of the programs listed above but choose not to enroll?
 Yes

 No

 Unsure

42. Spending Trade-Offs: How often during
Every Some
the past 12 months did you or anyone in your month months
household have to choose between…
during
the year
paying for food and paying for medicine or
medical care?
paying for food and paying for utilities?
paying for food and paying for rent or
mortgage?
paying for food and paying for transportation
or gas for a car?
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1 or 2
times
during
the year

Never

43. These questions are about safety,
your neighborhood, & aging in place.
Please mark an “X” in the boxes to
indicate your response.
Many of the places that I need to go
regularly, such as the grocery store,
church, a doctor, are within an easy
walking distance to my home.

Strongly Agree Neither Disagree Strongly
Agree
agree or
Disagree
disagree

There are places to be physically active,
such as a park or local recreation center,
within an easy walking distance to my
home.
It is easy to walk to a transit stop (bus)
from my home.
I feel safe from crime when I walk in my
community.
I feel safe from traffic when I walk in my
community.
There are safe, well-maintained
sidewalks in my community.
The local government or non-profit
agencies in my community provide
support services that can help older
adults with their daily needs.
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These questions are about safety, your
neighborhood, & aging in place. Please
mark an “X” in the boxes to indicate
your response.

Strongly Agree Neither Disagree Strongly
Agree
agree or
Disagree
disagree

I can continue to live in my current
residence for the next 10 years without
needing to make significant
modifications to it such as moving my
bedroom downstairs, installing a
downstairs bathroom, etc.
44. How many times per month do you use the following food
assistance programs:
Meals on Wheels
Home-delivered groceries
Community meal
Congregate meal
Food pantries
Other food assistance programs

0

1-2

3-4

45. Please list any locations where you access these food assistance programs
__________________________________________________________________
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5+

46. What is your greatest barrier to accessing food on a regular basis? Although you may
experience multiple barriers, please only select your greatest barrier. Provide any
details you can about why this is your greatest barrier to accessing food.
 Transportation _________________________________________________
 Money _______________________________________________________
 Physical disability/mobility issue___________________________________
 Distance to nearest food source (grocery store, convenience store, restaurant)
____________________________________________________
 Other ________________________________________________________
 I do not have trouble accessing food on a regular basis
47. Are you in need of home delivered groceries?
 Yes

 No

If yes, please explain why you think you would benefit from home-delivered
groceries:______________________________________________________
48. Would you like a list of pantries or community meals near you that only serve seniors
during special days and times?
 Yes
 No
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49. Please check all food items that you would eat on a regular basis:
 Whole grain crackers
 Butter/margarine
 Hummus
 Canola Oil
 Pita bread
 Olive Oil
 Chips
 Frozen chicken breast
 Salsa
 Turkey breast (sandwich slices)
 Guacamole
 Lean ham (sandwich slices)
 Tortillas
 Lean ground beef
 Fruit cup/canned fruit
 Ground turkey
 Yogurt
 Hard boiled eggs
 Cereal
 Frozen fish fillets (whitefish, trout, or
 Honey
tilapia)
 Dried fruits (mango, banana, etc.)
 Tofu
 Applesauce
 Lentils
 Nut assortment
 Whole wheat elbow macaroni noodles
 Granola bars
 Canned, low-sodium soups (chicken
 100% juice
noodle soup, vegetable soup, etc.)
 Shelf stable milk
 Chicken Broth
 Nonfat milk
 Vegetable Broth
 1% milk
 Garbanzo beans
 2% milk
 Cottage cheese
 Non-dairy milk
 Cheddar cheese
 Frozen bag of mixed vegetables
 String cheese
50. Please list the most common spices you cook with at home on a regular basis.
___________________________________________________________________
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51. How many times per week do you cook cultural/traditional/ethnic dishes?


0



1-2



3-4



5-6



7+

52. Think of your favorite cultural/traditional/ethnic dish that you make in your home
on a regular basis. Please list the main ingredients used in this dish.
___________________________________________________________________
53. If you were provided with healthy recipes and most of the ingredients, would you
use the recipes to prepare these dishes?


Yes



No

If no, why? __________________

54. What are three food items you wish you had access to on a regular basis that would
help you lead a healthy life?
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Appendix B: Variable Definitions and Coding
Survey
Question
Date of
Birth

Variable/Variable
Name
Age
“Age 60-64”
“Age 85-89”

1-6

“Food Insecurity”

Analysis/Coding
Coding:
Not 60-64 = 0
Aged 60-64 = 1
Not 85-89 = 0
Aged 85-89 = 1
Responses of “often” or “sometimes”
on questions 1 and 2, and “yes” on 3,
5, and
6 were coded as affirmative (yes).
Responses of “almost every month”
and “some months but
not every month” on 4 were coded as
affirmative (yes). The sum of
affirmative responses to the six
questions in the module is the
household’s raw score on the scale.

Reference

(United States
Department of
Agriculture,
2012)

Raw score 0-1—High or marginal
food security
Raw score 2-4—Low food security
Raw score 5-6—Very low food
security
The food security status of
households with raw score 0-1 is
described as food secure and the two
categories “low food security” and
“very low food
security” in combination are referred
to as food insecure.

7

“General Health”

Coding:
Food Secure = 0
Food Insecurity = 1
Coding:
Poor & Fair = 0
Good, Very Good, & Excellent = 1
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(United States
Department of
Health and
Human Services,
2000)

8-9

“Unhealthy Days”

A person’s overall unhealthy days
were estimated by adding responses
to questions #8 and #9 together, with
a maximum of 30 unhealthy days.

(United States
Department of
Health and
Human Services,
2000)

Coding:
Zero unhealthy days reported = 0
1-15 unhealthy days reported = 1
16-30 unhealthy days reported = 2

10

“Missed Days of
Activity”

Coding:
Zero days reported = 0
1-15 days reported = 1
16-30 days reported = 2

11

“Depression”

12-17

“Disability”

Coding:
No depression = 0
Depression = 1
An affirmative response to any of the
six disability types in this tool
indicates a disability.

18-22

“Ambulatory
Disability”

Coding:
No disability = 0
Disability = 1
An affirmative response to any
question in this tool indicates an
ambulatory disability.
Coding:
No ambulatory disability = 0
Ambulatory Disability = 1
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(United States
Department of
Health and
Human Services,
2000)

(United States
Census Bureau,
2017a)

(Musich et al.,
2015)

25-27

“Loneliness”

Response Score:
Strongly disagree = 4
Disagree = 3
Neutral = 2
Agree = 1
Strongly agree = 0
The scores for each individual
question were added together. This
gives a possible range
of scores from 0 to 12, with 0 = least
lonely and 12 = most lonely. Scores
of 0-3 are believed to not being
experiencing loneliness.
Coding:
Not experiencing loneliness = 0
Experiencing loneliness = 1

29

“Connected to
Community”

33

Martial Status
“Single”
“Divorced”

35

40

Coding:
All other responses = 0
Yes = 1

Coding:
Not single (never married) = 0
Single (never married) = 1
Not divorced = 0
Divorced = 1
“Home Ownership” Coding:
Does not own home = 0
Owns home = 1
“Low Income
Affirmative response to any of the 13
Qualified
income-qualified programs indicated
Programs”
low income status.
Coding:
Not participating in low income
qualified programs = 0
Participating in low income qualified
programs = 1
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(Campaign to
End Loneliness,
2011)

42

42

46

Spending TradeOffs
“Trade-Off
Medication”
“Trade-Off
Utilities”
“Trade-Off Rent”
“Trade-Off
Transportation”

A response to “Every month” “Some
months during the year” and “1 or 2
times during the year” indicated an
affirmative response to choosing
between food and medicine, utilities,
rent, or transportation.

Aging in Place &
Safety
“Transit Stop
Nearby”
“Safe from Crime”
“Safe from Traffic”
“Safe Sidewalks”
Greatest barrier to
accessing food on a
regular basis
“Money Barrier
Reported”

Coding:
“Disagree” & “Strongly Disagree” =
1
Neutral = 2
“Strongly Agree” & “Agree” = 3

(Weinfield et al.,
2014)

Coding:
Not participating in spending tradeoffs = 0
Participating in spending trade-offs =
1

Coding:
Another barrier = 0
Money = 1
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(AARP, 2014)
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healthy vending at work sites or public facilities and the development of Nevada's
first healthy vending toolkit. American Public Health Association Annual
Conference, San Francisco, CA, October 27-31.

Posters
2015

Clark, S., Coker, L. Gender disparities in the use of active transportation to school
among K-8 students in a diverse southwestern metropolitan area. American Public
Health Association Annual Conference, Chicago, IL, November 1-4.

2015

Gakh, M., Coughenour, C., Pharr, J., Clark, S., Coker, L. How do legislative
changes to Nevada's full-day kindergarten affect health? -- A Health Impact
Assessment. American Public Health Association Annual Conference, Chicago, IL,
November 1-4.

2013

Coker, L., Jones, C., Coughenour, C., Taylor, S., Lindsay, A. Healthy Kids Festival:
Low Cost, Small Steps that Make a Big Fat Difference. American Public Health
Association Annual Conference, Boston, MA, November 2-6.

2013

Coker, L., Lindsay, A., Coughenour, C. Healthy Kids Festival: A Low-Cost, High87

Impact Event in Las Vegas, NV. Nevada Public Health Association, Reno, NV,
September 12-13.
2013

Clark, S., Bungum, T., Coker, L., Meacham, M. An Increase in Trail Usage in
Southern Nevada After the Release of an Informational Website and Media
Campaign. Active Living Research Annual Conference, San Diego, CA, February
27.

2012

Coughenour, C., Coker, L., Bungum, T. Do environmental and social determinants
predict physical activity levels in neighborhood parks in Las Vegas, NV? American
College of Sports Medicine National Strategic Summit, Phoenix, AZ, November
17.

GRANTS AND AWARDS
2019

Senior Food Insecurity: Innovative Projects. Funded by Department of Health and
Human Services Aging and Disability Department – State of Nevada $66,717.
Provided grant writing, management of the grant, supervision of staff, and
assessment and evaluation.

2013

All 4 Kids: Healthy, Happy, Active, Fit. Funded by USDA, FNS, Supplemental
Nutrition Assistance Program-Education (SNAP-Ed) of $162,019. Provided grant
writing, management of the grant, supervision of staff, and assessment and
evaluation.

INVITED TALKS
2018

January 17. PACT Coalition. Segler, L. The Flu Vaccine and Special Vaccine
Considerations for People who Inject Drugs (PWID).

2017

November 30. University of Nevada – Las Vegas, Microbiology. Segler, L. The
Importance of the Flu Vaccine for Healthcare Workers.

2016

December 8. University of Nevada – Las Vegas, Microbiology. Segler, L.
Vaccinations: The Science, The Myths, and Being Part of the Solution.

2014

February 13. Clark County School District. Coker, L., Moore, S., Sell, C.,
Traasdahl, T. Safe Routes to School: Special Event Planning Workshop.

2014

March 28. Boosting Alcohol Consciousness Concerning the Health of University
Students Network (BACCHUS) Annual Conference. Coker, L.,Wharton, S.
Keynote Speaker: Supplements, Diets, & Fads: Addressing Fitness & Nutrition
Myths.

2013

January 20. Clark County School District Staff Development Day. Lindsay, A.,
White, E., Rothacker, E., Coker, L., & (Moderator) Velasquez, S. Are Our Kids
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Dying to Be Thin?
2013

September 11. Junior League of Las Vegas General Membership Meeting. Coker,
L. Six Dimensions of Wellness.

UNIVERSITY TEACHING EXPERIENCE
UNLV School of Community Health Sciences
Health Across the Lifespan (Fall 2012, Spring 2013, Spring 2014)
Health Across the Lifespan - web-based (Spring 2015, Fall 2015, Spring 2016)

RESEARCH EXPERIENCE
2018-present Three Square, Las Vegas, NV, Director of Senior Hunger Programs
Managing staff members, volunteers, and interns to design and disseminate a survey
using validated tools regarding food insecurity, health status, and barriers to food
access in seniors, aged 60 and older, in Clark County. Precepting interns and codeveloping original research projects.
2015-2018

Immunize Nevada, Las Vegas, NV, Education Manager
Managed staff members, volunteers, and interns to design and disseminate surveys
and evidence-based resources in the community to increase positive health
outcomes. Precepted graduate and undergraduate interns and co-developed original
research projects such as, “Analysis of Immunization Policy for Health Care
Workers in Nevada” and "Mapping Disparities in Vaccine Accessibility by Zip
Code in the Las Vegas Valley."

2015

Health Impact Assessment on full-day kindergarten legislation, Las Vegas, NV
Working with local stakeholders and legislators on assessing the association
between expansion of full day kindergarten in at-risk schools and health,
demonstrating the importance of considering health in non-health related policies.

2012-2017 Healthy Kids Festival, Las Vegas, NV
Developed, planned, implemented, managed and evaluated an annual anti-obesity
community event targeting low-income families using interactive methods to
engage both parents and children in activities which enabled them to make
sustainable, healthier choices.
2013 - 2015 Mandalay Bay Resort and Casino, Las Vegas, NV, Team Lead
Developed, implemented, and evaluated large scale nutrition and physical activity
interventions for a diverse population base of over 7,500 employees.
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2012 - 2013 University of Nevada Cooperative Extension, Las Vegas, NV, Program Manager
Implemented and conducted assessments on preschool age children and adult
learners in the All 4 Kids program. Developed, coordinated, implemented, and
evaluated a parent/child component of the program. Oversaw and administered a
team that served approximately 800 low-income, minority families.
2012

Southern Nevada Health District, Las Vegas, NV, Graduate Assistant
Implemented and evaluated various health goals and objectives under the
Communities Putting Prevention to Work (CPPW) grant through the Centers for
Disease Control and Prevention such as a healthy vending policy, monitored trail
and park usage using counters on trails, assisted in implementation of electronic
forms of payment at farmers’ markets, and disseminated health communications for
Clark County elementary school families advising of the healthier school lunch
program.

2011 - 2012 Planned Parenthood of the Rocky Mountains, Las Vegas, NV, Health Education
Program Specialist
Implemented and evaluated programs for minority and underserved adults and
youth in individual, classroom and small group settings including juvenile detention
centers, probation centers, homeless shelters, women's shelters, charter schools and
various community locations.
2011

University of Nevada - Las Vegas, Las Vegas, NV, Professional Paper
Title: An Assessment of Three Square’s Pilot Program and Potential to Effect Food
Security Among a Sample of Clark County Senior Residents

2011

University of Nevada - Las Vegas, Las Vegas, NV, Research Assistant
Conducted qualitative interviews regarding bus and bicycle ridership for a regional
study by UNLV and the Regional Transportation Commission of Southern Nevada.

MEDIA APPEARANCES
2017

Guest appearance on Healthier Tomorrow Radio KCEP Power 88.1 FM, Dec 13
(The Importance of the Flu Vaccine).

2014

Guest appearance on the Channel 3 Las Vegas MyNews3 – KSNV, Sept 13
(Healthy Kids Festival).

2013

Guest appearance on the Channel 13 Las Vegas News Broadcast, Sept 28 (Healthy
Kids Festival).
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SERVICE TO THE PROFESSION
2019
2018 - 2019
2018
2013 - 2016
2012 - 2015
2013
2012 - 2014
2012 - 2014
2012 - 2014

President, Nevada Public Health Association
Member-at-Large, UNLV School of Public Health Alumni Chapter
President-Elect, Nevada Public Health Association
Reviewer, American Public Health Association annual conference abstracts
Reviewer, Nevada Public Health Association Scholarship Committee
Chair, Nevada Public Health Association Scholarship Committee
Southern Nevada Member-at-Large, Nevada Public Health Association
Member, Partners for a Healthy Nevada, Las Vegas, NV
Member, Southern Nevada Food Council, Las Vegas, NV

PROFESSIONAL MEMBERSHIPS
2016 - present
2011 - present
2009 - present
2012
2011 - present

Leadership Las Vegas – Las Vegas Metro Chamber of Commerce
American Public Health Association
Nevada Public Health Association
American College of Sports Medicine
National Commission for Health Education Credentialing
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